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IN THE UNfTH> STATM PATENT AND TRADEMARK OPPICV 



in R9 AppBeatbn of: 
PAUL A. LUCIW, ET AL 

Serial No. 06/0t^,4O7 
Rod: July 8,1993 



Group Art Unit: 1913 
Examiner: M. Woodward 
Attorney Oockot No. 0035.009 



For: HIV IMMUNOASSAYS USING SYNTHETIC 
ENVELOPE POLYPEPTIDES (AS AMENDED) 

h^iAnATinJM 

Honorable Commlaaldner of Patents 

and Trademarks . 
Waohington, D.C 20231 

Sir: 

i, John AJf . Young, do hereby declare as ftrikms: 

1. I racatved my Ph.D. In Human Genatfc* from Imperial Caneer ftestorch Pund 
and university Cortege, London, UnloKl Kingdom In 1B87 having previously raoarvad a 
B.S. in Hochemtttry from tho Untvanjrty of Oundo© in 1983. 

2. I am currently an Assistant ftofeaor, Depanment of Mterablotoev and 
Molecular Genetics, Harvard Medical School. My Curriculum Vitae s attached as exhibit 
1. 

3. Iho^reedandunderenrkl^ 

and Ludw otal. app««rt4on Serial ^ 08/667,601 C60D a« wan as the Offieo Action 
mailtd January 23, 1996. 



CI/2 #:G626 909 ZOZ 



•-AOOlOiaOaOIN (RIVAHVH: M22:Z : 2.6-GT-S 



:A9 1N3S 



12«S3 FROM BANNER TO i*S73i7ttQ16l773B76S4 P. 03 

4. One of ordinary oklfl In the art In 1964 understood the term g^nthetk) 
^peptide* to mean a peptide prepared by chemical synthesis. The term "syntfwtkf was 
toed to dtenrtw a peptide synthastzad by oherrfoai means In numerous publications prior 
to the October 31, 1984 filing date of parent application Serial No. 06/667,501. 
Represontatlv* ptibHoations (there ore still othcira) include AftiMritf 004^ Barkao 1984, 
ew*M 98^ D«a iS83 r Qreen 1983, Hinti 1982, Htrayama 1982, Jacob 1993, Jofiwt 

1983, Lieu 1978, Marrow 1983, Morrow 1984* Mutter 1983, Paella 1983. HoThband 

1984, Rougon lift*. Sherwood 1983, Shi 1904, SutdWe 1983, Taenia* 1982, and 
Wabvke4unod 1904 1 Tte articles ware published si a variety of well-known journals. 
Including those read by a ganaral scientific audferice (e.g.* PNAS and Stiance) as wall 
as those read rmMy by virologist* and ifflmunoiagtats (e.g*, Jmurmi of Vtnstogy and 
Molecular immunology). These are the Journals that one skilled in the art would be 
OKpecteo to review, 

6. fttbwlng 1984, the term "eymhettf waa atitl understood by those skilled 
in the art to moan a peptide synthesized by chemical means. Thta is illustrated by the 
following sentence tiafcen from Chapter 5 undor the sub-hwding "Synthetic peptides" of 
a widely-circulated laboratory research manual (Harlow, E., and D. Lane. 1988, 
Antlbodfat; « laboratory manual. Cold Spring Haibor l&borrtory. Cold Spring Harbor, 

N*Y,|: Topildeeen nonrnaiiy eyntheetad using iha solid-phase techniques pioneered by 
Menffieid 11963).* The term Is still stMinderstbod today. 

i . ■ it .' i 

^ 1 The fiifl citation for each of the reftt*nc*$ cltad in this declaration is included in 
Exhibit 2. 
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6. The prior art was capable of making a g^pl^KMbetween a synthetic 
peptide 0.6. ond Synthesized by chemical moans) and a paptide fragment generated by 
some other means. 8m, Deta*1983, HtHyrame 1882, Ueu 1975, Morrow 1883, Morrow 
1994, Muffler 1983, Rothbard 1604 x and Sherwood 19B3. 

7. Prior to October 31, 1984 ono ekilted in the art <wee fully capable of 
synthesizing peptides of considerable length. Specific examples of synthetic 

potypaptlde* obtaining as many as 40 amino aelda wore reported In tha an prior to 
October 31, 18094, Ten Of tha ebov*fnenttonad Motes (Aftman 1984, Barkas 1984, 
Dole 19*3, Wreyerne 1882, Jaoob 18*3, Mullec 1983, Rothbard 1984, Shi 1984, end 
Wabuka-Qunotf 1984) report synthetic peptides (i.e.: peptides made by chemioal 
synthesis) having lengths of from 19 to 24 amino eolds and one article (Betlet 1984) 
reports a 37 amino acid synthetic peptide. Rett (1981) employed a 34 amino add 
synthetic peptide* While Puett (1982) employed a 40 amino odd synthetic peptide. 

8. Im mu noaaeg ys employing synthetfc peptidee such as deimed in the subject 
appacatton were known In the art fn 1984. Those techniques Included EUSA analyses 
wttioh e m pl o yed peptides immobfltoed on mkradter pletBe, test sera, and engy roe-coupled 
secondary arrtbodtos (e.g. ANmsn 1964> Beto 1$M t Qrean 1963. Jdlvet 196». Rothbard 
1984, WsbuloeJSunoti 1984). Those techniques also included solid-phase 
red loimrrmnoessoya that employed Immobilized synthetic peptides, test sera r and 
iObeiad protaln A U8COb 1983, Morrow 1984, Paceiia 1983. Rotfftard 1984,). other 

methods were ate known In the art In 1964 tor detecting specific Interactions between 
synthetic peptides and antibodies including radioimmunoassays that employed 

-3- • 
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redbecth*»H*beted peptides or antibodies <e.g. Barnes 1964, Hints 1902. Rougon 19W, 
Shi 1984, Ta*M 1982). 

9. the statement at page 3 of the '501 opacification that 'synthetic peptides 
may also be prepared* vwouid hem bean underwood by one or ordinary skiif in me art m 

October 1984 as a teaching that such synthetic peptides would bo used in tho 
Immunoassays described In the 'B01 spebffloatlon. The '501 specification at pages 11, 
14 and 15 specifically teaches that one use for the polypeptides of the invention is as 
antigens In a variety of immunoassays. One sidled In the art would not Inter from the 
teaching of the patent specification tfiart production of synthetic peptides would be a 
teaching of e usiaieaa act. One sidled in the dirt would be lad to use tho synthetic 
peptides In Intnftunosssays just as the opacification teaches. 

10. The HIV nucleotide and amino acid sequences provided in the '501 parent 

* 

abdication enabtejd one of ordinary skffl In the art in October 1954 to identify synthetic 
HV antigenic peptides, i.e., peptides containing art Immunogenic amino acid sequence, 
T6 demonstrate this, I pertained a hydrophilteity anal/» of the ARV-2 Env sequence, 
according to the Hopp protocol (Hopp 1851, Hopp 1993). The directions in Hopp, 
together vtfth the hydrophifclty values given m Hopp 1981, pemtft a straightforward 
anrtysh that was eadlly Wthln the BkW of the art October 1M4. The confirmation of 
antigenicity was etao within the wn of the art IV1984, An antigen could be ecreened 
by using ft in an immunoassay such oe the prior aft immunoassaya Identified in Paragraph 
a *nd testing it Vrfth sere of patients known to bo infected. This acranning process is 
the tachnlquB that la, in fact dfectoaed in the Hopp references, 

-4- 
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1 1 . Employing the Hppp protocol, the most hydropHflfc region of AKV-2 Env r 
wee Identified *$ residues 738-743 (ERDRDW. Synthetic poptides derived from HTV Env 
that contain theeo amino acid reBidute are reoognlaed by a proportion of AIDS patient 
entlsere as demonstrated by tater actual tease. IBroliden 1992, Qoudemldt 1880, 
Kennedy 1886). The eecond-moet hydrbphite retfen was identified ee reeiduee 853-658 
(EKNEQE}. Synthetic peptides containing this region of HIV Env are also recognized by 
sera from HIV Infected IndMdifils (Brottden 1992, Goudsrrtt 1990, Krawka 1991K The 
third most hydrophihc region of ARV-2 Ehv. residues 733-738 (EEEGGE), overiaos the 
first hydrophfflc region. Synthetic pepbdee containing this third region of HIV Env ere 
recognized by eera from HIV Infected individual*. (BraHden 1903, Goudernftt 1990. 
Kfcmety 1988} The region containing residues 505-510 (QREKRA) wee «feo identified 
as being highly hydrophflte. TMs finding was noted using the same computer analysis 
by Paulettf Synthetic peptides derived from HIV Env containing ell or most of 
these reeiduea are recognized by AlD$ patient emfeere (BrolWcn 1992, Kennedy 1887, 
Krowiee 1991, MaehoheryakovB 1993, Pafker 1967, Streckart 1992). 

1 2. Envying tha Hopp protocol, the matt hydtophilic ragion of ARV2 Gcg, wee 
identified as rasfclutts 102-107 (EMEEE). Synthetic peptides derived from HIV GaQ that 
odrtafr thasaanrirto add residues are reoogjniad by a proportion of AIDS patient antisera as 
demonstrated by ieter actual tents. (Jiang 1892). Theeeoond-mosthydrophifc: region ws 
Identffied » reflduos 109^114 (NKSKXKJ Syntheifc peptides containing this region of HtV 

Qag are tmt m to ^ fc gid are nw^naaad by eanafrom HIV infected inJytduals (Jiatg 1992), 
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13. the HiV eequenoee provided In the *601 parent application also enabled one 
of ordinary efcll h We ft* in October, 1984 to identify antffpnic HIV Env linear eprtocxw 
by still other taohniques. One other approach known In the art, was to generate one or 
a panel of several synthetic peptide* derived froto the polypeptide sequence end teat 
each peptide fcr antibody reactivity. The generation of one or a panei of synthetic 
polypeptides from a single protein woe e routine matter In 1&84. 

14. A panel of eight peptide* (each 13-18 amino acids in longth) of A imerteiMv2 
vwa© gener a ted by AJtman (Ataman 1984} end e panel of five synthetic peptides <8 to 16 
amino acids long} derived from adenovirus 19K and WK protein* vrev generated by 
Green (Green 1383). in addition, Sutfffle generate d a panel of 12 peptides from MuLV 
polymerase gone and e panel of IB peptide© from the rabies glycoprotein gena. 
{Sutrtrffe 1963) 

18. Prior to October 1984, thoae efcflted in the art knew that a proportion of 
antibodies raised against native ptotsfrie ootid leoggntee epitopes contained on synthetic 
peptides derived from a protein sequence {Rmnbant 1984; Leach 1983) or contained on 
proteolytic protein fragments (Undo i S»B2), 

16. Bated on the information described herein, those stoned in the art could 
have; without undue experimentation, used the aaquenee of ARV-2 Env provided in the 
'601 application to generate synthetic peptides representing most of the HIV 
glycoprotein. These peptides could man have been tested utfng standard assays known 
In ihe art. and Immunogenic regions of HIV env Identified. 
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1 7. I have reviewed In detail Mormonter, Sotence, 225, 63-96 (Jury. 1 884) end 
Schupbach et tf., Source, 224, 503-505 (Mey, 1984)* In my opinion these articles 
would not hove enabled one skilled In the art to prepare a synthetic HIV envelope 
polypeptide sequence for use In an immunoassay without undue experimentation. I 
conclude this fotf the Wowing reasons ^ 

a) These arttdss did not provide any HIV nucleotide or amino £J& 9 
acid sequence information. 

b) Although HIV proteins were purportedly Identified by 
immunoblotttng in these publications, e person of ordinary skill in the ert 
would not have been able to produce sufficient quantities of any of these 
vlrel proteins for sequencing. Sufftelant quantities could not have been 
produced because cultures of primary human cells fsDed to produce 
significant quantities of HIV, as the virus Is cytppathte and rapidly killed the 
Intttsd virus-producing oeHs. Therefore, a person of ordinary skid in the 

art attempting to generate suffitiant quantities of HIV proteins for detailed 
dWacfterizatlonr would have I) hod to obtain an appropriate established eel 
tine known to produce HIV end II) had to ham a knowledge of the precise 
oondMons required far Infecting the* oatta and for malntBhlng the Infected 

bstis for long periods of time in culwe* 

e) By October $1. 1984, the Gfilo end Montagnier groups had 
repotted ceil fines that wuW be ussd to produce significant levels of HIV 
(Popovlc 1984, Montagnier 1984). Gallo end Montagnter were world 
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leader* In HIV research at the time, and thus can hardly be considered to v 
be of "ordinary aWlf In the art*. At the time of the '501 application data 
the pmctso origin of the* ceUlfne used by the Geflo group hod not been 
dbotoeed (Popart; 1884)* The Mohtegnler group used cells generated by 
fuatec bet we e n HIV producing primary T oefls and BtV-tranaformed Svelte 
(Maritagnior 1984). ft would not have been possible tor • scientist or 
ordinary stcill In the art to have used the same technique to produce cell 
Unas that were (domical to thcM dabbed by the Monta9nier 9rou4>. Even 
if a scientist of ordinary skill in trie at had attempted to obtain the cells 
described by the (Sella and Montegnler groupa, I am not aware of any 
evidence that these cell foes were being distributed freely to the public at 
the time of the '501 application dm Furthermore, the precise culture 
conditions required tor maimaininfl HfWnfectetf cella In culture had not 
befen disclosed* 

18. Tie announcement by the GbHo group that HTLV-NI was related to HTLW 
and II, euch as conta ine d in Gate et d« (1983} and Aiya et al. (l9B4} r tod worter* such 
as Chang id mcooectfy presume that the Ertv gene was located at (he same position in 
the HIV and HTLV-t and II genomes* Furthermore, the Galo group proposed that the HIV 
genome oontaihs ft Intact, as 

the '501 appfiaBtion eorrectiy diacbaad, a) HIV it not doaely related to WTLVs, b) the 
Btv gene is not located at the asms position in the HIV and HILV genomes and c] there 
to no pX or LOR rag ton In the HIV genome. 
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19. the presumption that HIV was ctoaety related to KTLV-I end ll led the Gaflo 
group to aerbualy mlaWantify HIV envelop* protelna: 

6} TheGa9o^mupdeffi^Q)ed a 65kDHlV protein ss 'envelope- 
related* apparently because it migrated on SDS-pafyacrytamlde gets at a 
poefeijrori $btl^ to that of the 62*435 fcD HTLV precursor envelope pfotem 
(Schupbach 1884), ^*H1V*p«curBor envelope protein is, however, « 
10Okf> protein (desfgrattd gp1 00), a tact that only came to light after the 
'501 application flfag dart©. 

b) The GaOo group described a 41 kD HIV protein as the 
pftftumod envelope orttjgen of the vfeut" (8emgedheran 1984). The 41 fcD 
prbtdn was shown to be on antigenic viral structural protein 
(Sarngadharan 1984), However, the Inescapable conclusion from this 
manuscript was that these workers presumed that this viral protein was 
smdfapMBtaced because It ns dmtar In size to the 46U) HTLV envelope 
protein (gp46; Samgadrwen 1984) l.e., the HIV p4l protatn was 
equivalent to HTLV gp4oV In tat, those proteins ore not equivalent for the 
folbwinf reasons; 

i) All retroviral envelope proteins ere synthesized as 
precursor pratahu (see |19a) that are cleaved into two mature 
«ib unite designated eurfaofl (8U) and tranamombmna (TM). Thooo 
two envelope proteins remain associstBd tuyetfw after this cleavage 
end ore Incorporated together onto the surface of viral particles. 
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However, the*s pnnelns are structurally dietinct end perform 
different functions during yfral entry; the SU prweln Is prfmartty 

. Involved In receptor binding, whorm the TM protein contains the 
tranarnam&rane region than anohere the envelope proline on die 
virus surface. TheTM protahb primarily Involved at a Step of viral 

, entry following receptor .binding. 

11} ThB^andTMpraiBhaof HIV ere designated 901 20 
and bp41 (the 41 M> protein described by Semfledheren 1984), 
reapecttvety. TtttSU (flp120) protein of HIV wee not described 
prior to the 'BOt application filing dale. 

iii) The 8U pro** of the HTLVa te gp46 end the "TM 
protein of the KtLVs Is p20£, a 20 M> protein. 
20. I have also reviewed in detail Chang U.S. application Serial No. 659,339 
filed October 10, 1984 Including tt* perfal DNA eaquenoe of Figure 3. The Cheng 
epecffleatJon (1} incorrectly descrfeaa the location of the Env gene in the HIV genome* 
end 12) misrepresents the sequence of the Cnv gene which t* purported to be 
enoompaeted &<e. whoSy-oontdlned) within the &NA aoquence shown In Figure 3. An 
individual skilled to tha art ammpdng to Hendry die HIV Env open reading frame found 
In the sequence of Figure 3 would httfe been unable to do so. 

ew region" (p. 8, Rhes 1-2), that is inoorrect. Irt fact the Figure 3 eequence contains e 
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portion of the pa/ gene, the sot g*ne and dnly approximately one-third of the envelope 
oene» 

22. ^reaver, the Chung Figure 3 sequence includes en error. The Figure 3 
«quenoe inductee an mm nuaeottia IT A') at position 2437, a residue which does not 
actually exist in the HIV #>m*lop* pane. THJa mirtaka leeds to a +1 tmnebtfonel 
frameahltt at this poatttan in the portal sequence of the envelope open reading frame. 
As a ooncequenbe of this error, this open rtfadftig fwne is only correct over tfte region 
encoding the first 63 emtoo eeWa of Env (fcootodlng the N-terrnlnal signal peptide which 
Is removed during protein biosynthesis). The open reading frame of the Figure 3 
sequence then continues with three amino odd* encoded by en incorrect reading frame 
followed by a atop ttodon. 

23. BaMdonRfluraa 1 and 8of Champ. ■ ■efantirt would h»« been eoniple»hr 
milled about the pleoement of the envelope g«» relative to rastrictlon enzyme sitea in 
the HIV genome, e.g., an EcorYl ste that is actually located upatraem ol the envelope 
OWW ia thovwn ti ^ Chang ^98 eppleal^ 

(HQura 1) and Opaveem of the envebpe gene (Wgure a>. Also, a Bgi ii tit*, which is 
actually looattd In the envelope pens, to ehowh in the Chang application as wKWn me 
TpJP region, a region v»hich does not etfet in thaHfVgenome. HIV la not ctoaeJy related 
w HTLV-i and It and unities these other human retroviruses HIV certainly does hot 
contain a pX region. 
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24. BaB^,fonrafoontJ»al>ove*leifl^ 
ddted in tha art in October, 1064 in grow. Iroferte and/or saquonc* (he envelope gene 

Of HIV. 

I hereby dadfere that all statements made herein of my own knowledge are true 
and that all aiatamerra made on Information and belief are belkvad to be true; and 
further thfit these elflternBnts wete rnedB wNh IhS loiovirtedQB that wilM IWaa statement* 
and the Ilka ae made ere punishable by fine or irnprfeonment; or both, under Section 
1001 of TltJo IB of tha Unread Starts Coda and that such will fill falsa statements may 
jeopardize the validity of the application gr any patent owing thereon. 

John AT. Young 
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